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Abstract  This paper proposes a semantic rule-based method to represent multi-ethnic facial
features. In the frame of axiomatic fuzzy set theory, it builds semantic concepts to describe facial
features; establishes semantic rule to express the multi-ethnic facial features; defines a criterion
using semantic correlation of close degree and membership degree to mine the semantic rule; then
researches the typical multi-ethnic facial features. The advantages method includes that facial
semantics are obtained by the distribution of feature data; the complex semantic of facial features
can be gained by operating facial semantic based on defined logical rules; the multi-ethnic facial
typical features expressed by natural linguistics are easily understandable. Meanwhile, there is an
analysis to facial nationality attribute based on face database of FEI, CK+ and Chinese Multi-Ethnic
Face(CMEF), using C4.5, Quest, DecisionTable, NeuralNet, BayesNet, SVM and RA. The
result shows that the semantic rule sets has better semantic interpretability for multi-ethnic facial
feature and accuracy for individual recognition. Specially, it provides a new approach to explore

regularity of multi-ethnic facial feature.
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and computer scientists can also distinguish the ethnic

utilizing the image features of overall, locality and invariance

etc. But, they ignore the geometrical features, which can
intuitively express the differences among multi-ethnic
groups. Many scholars try to recognize the face using

geometrical features, the result shows that the accuracy is
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lower and their relations are too complex to set function.
Then, the geometrical features are usually used to analyze
the shape change of facial parts. However, these ways do
not pay more attention on facial geometrical features.

In past research, we have get some achievements as
collecting face images. locating facial features and analyzing
multi-ethnic facial features etc. ., while we obtain national
patents of computers software as analysis platforms. We also
gained many research funds, such as, National Science
Foundation, State Nationalities Affairs Commission and
Liaoning S&.T etc.

In this paper, we combine fuzzy theory and facial
geometrical features to extract semantic rules to describe
facial features of multi-ethnics. While we have extracted the

semantic rules on facial features and distinguished ethnic of

each private.

In our way, there two advantages. First, the rules don’t
need precise model, and they are built according to the distri-
bution of facial geometrical features data. Second, the rules
are not unique, they have different explains by private habit.
In addition, due to the interpretability of semantic rules, they
can use as a classifier to classify multi-ethnics. This work
effectively summarizes the facial features of multi-ethnic as
Tibetan, Uygur and Zhuang, and converts the human’s
perceive to semantic rules. Then, the semantic rules are easy
to understand.

This work is important significant to protect the national
culture, it can supply data and rules for the multi-ethnic

image design and other industry.



